S j Y AZ-2003.Q24S.tre 



UNITED STATES PATENT APPLICATION 



OF 



Ik Kun KWON 



FOR 



HOOK ASSEMBLY FOR DOOR IN WASHING MACHINE 



i t / AZ-20Q3-09.4S.IIS; 



[0001] This application claims the benefit of Korean Application^) No. 10-2002- 
0075056 filed on November 28, 2002, which is/are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

l»002) The present invention rela.es to a washing machine, and more particularly, to a 
hook assembly for a door in a wasbing machine having a simple structure constructed with 
less parts and easy assembly. 
Discussion of the Related Art 

[00*3] Generally, a washing machine is an apparatus for removing contamrnating 
particles attached to the ianndry, e.g., clothes, .men, etc., using reaction between water and 
detergent Such a washing machine is categorized into an agitator type, a pulsator typ, and a 
drum type. 

[0004] I„ the drum type washing machine, , drum holding the launchy, water, and 
detergent inside is rotated «o lift Ae laundry up by protmsions to perform washing using the 
shock energy of the laundty faffing down and a frictions! force thereof. Such . dram ^ 
washing machine avoids causing damage to the laundry and prevents the laundry from being 
entangled, thereby prevailing in use gradually. 

100031 MeanWh " e ' FI °- 1 is a ■•*«*• «ew of a drum type washing machine 
according to a related art. 

[00061 Refetring to FIG. 1 , a cabinet 1 0 forma an overall exterior of a drum type 
washing machine, and a laundry entrance .2 is Conned a, a from side of the cabinet ,0. A 
drum 40 is rotarably installed in the cabinet ,0. A door assembly is pmvided to .he from side 
of one cabinet ,0 ro open/Cose the laundry entrance 12. And, the door assembly consisrs of a 
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hinge assembly 15 , . door My 20 , . h00k Ksemb|y 30 ^ a assembiy ^ ^ 
the drawing). 

W«I F,G. 2 ,o FIG. 4 are diagrams of a doe, assembly i„ FIG. ,. The door 
assembly is explained in detail by referring to FIG. 2 to FIG. 4 as follows. 

10008] The hioge assembly 15, as shown in FIG. 2 and FIG. 3, is formed a, one 
portion of the cabinet ,0 in the vicinity of *. laundry enhance ,2, and rotatably couples a 
doorframe 21 to the cabinet 10. 

(0009, The door body 20 conaists of a door frame 2, consoled with inner and outer 

, provided ,o the opening to have its circumference fixed between the inner frame and outer 
frames 22 and 23 of the do. frame 21, and a grip 25 provided to tbe door frame 2, The 
doorframe 2, is coupled to the hinge assembly ,5. And, me grip 25 is fomreo to protntde 
from a certain spo, of the door frame 2 1 , e. g „ an inner circumference of rhe outer frame 23, as 
ahown in FIG. 1 and FIG. 2, to be grabbed by a user externally 
- 100.0, The hook assembly 30 is formed at one side of the doorframe 21, eg a 
certain spo, of the inner frante 22, aa s ho w in FIG. 2 artd FIG 3. The hook assembly 30 
includes . hook 3 ! , a spring (no, shown in the dmwing), and a fixing member 32 . 

(00.1, The hook 3, has a head promadin, from i,s one stde convexly. The hook 31 is 

by ,he hcok 3,. Meanwhil, the fixing member 32 and ,he inner frame 22 aae separatoly 
prepared. The spring is provided inside or fite rear side of the fixing member 32. One end of 
.he spring is connect to fte fixing member 32 and me omer end „ t0 „ ook 3 , 
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Thus, the spring gives an elastic restoring force to the hook 3 1 . 

[0012] The above-constructed hook assembly 30 having been completely assembled 
is loaded in the doorframe 21. Specifically, the fixing member 32 is installed at an inside of 
the inner frame 22 by screws or the like. After the fixing member 32 has been installed, the 
head of the hook 31 penetrates into the inner frame 22 to be externally exposed. For this, a 
hook hole 22h, as shown in FIG. 4, is formed at a certain spot of the inner frame 22 to be 
penetrated by the head of the hook 31. 

10013] Meanwhile, the lock assembly (not shown in the drawing) is provided to 
another spot of the cabinet 10 to keep the doorframe 21 closed by holding the head of the 
hook 31. The lock assembly locks the hook 31 so that the doorframe 21 is not externally 
opened or releases the hook 31 to let the doorframe 21 be externally opened according to an 
electric signal transferred from a control unit (not shown in the drawing). Thus, when power 
is applied to the lock assembly of a general washing machine or dryer, the assembly locks the 
hook 3 1 so that it is unable to forcibly open the doorframe 2 1 . 

[0014] However, in the related art hook assembly 30 of the door assembly, the fixing 
member 32 has to be fixed to the inner frame 22 by screws or the like after the hook 3 1 and 
spring have been assembled to the separately prepared fixing member 32. Hence, the number 
of the respective parts increases as well as assembling is complicated to reduce productivity. 

SUMMARY OF THE INVENTION 

[0015] Accordingly, the present invention is directed to a hook assembly for a door in 
a washing machine that substantially obviates one or more of the problems due to limitations 
and disadvantages of the related art. 

[0016] An object of the present invention, which has been devised to solve the 



foregoing problem, lies in providing a hook assembly for a door in a washing machine, by 
which the number of element decreases as well as assembling becomes more convenient 

10017) Additional features and advantages of the invention will be set forth in the 
description whioh follows, and in par, win be apparent „ those having ordinary skill in the ad 
upon examination of the following or may be .earned from a practice of the invention. The 
objectives and other advantage* of the invention will be realized and atuined by the subject 
manor particularly pointed on, in the specification and claims hereof as well as i„ 
appended drawings. 

I0018J To achieve these objects and outer advantages in accordance with the present 
invention, as embodied and broadly described heretn, there is provided a hook assembly of a 
door in a washing machine including a pair of supporters directly extending from an inside of 
a doorframe of the washing machine, a shaft penetrating the supporters, a hook rotatably 
coupled to the shaft wherein a head of the shaft penetrates the doorframe to be externally 
exposed, and an elaatic member provided in the doorframe to give an elastic force to the hook. 

10019] The doorframe may include separable inner and outer frames. ,„ mis case, the 
supporters extend from either the inner forme or the outer frame. 

10020, The hook assembly further includes stoppers extending from the inside of the 
doorframe ,o prevent the shaft from being separated from the supporters. In this case, the 
supporrers lie between the stoppers. Preferably, a distance between the stoppers is greater than 
a length of the shaft. 

10021) The doorframe indudes sepuable toner and outer ^ ^ ^ 
extend from the inner and outer frames, respective* Moreover, each of the stoppers includes 
a reinforcement rib provided ,„ one side opposite to the other side supporting a corresponding 



end of the shaft. 
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[0022] And, the hook assembly further includes a grip having one end rotatably 
connected to the shaft and the other end externally exposed wherein the one end elastically 
turns the hook if the other end moves. In this case, both ends of the elastic member are 
connected to the hook and the grip, respectively so that the hook is moved together with the 
grip- 

(0023] It is to be understood that both the foregoing explanation and the following 
detailed description of the present invention are exemplary and illustrative and are intended to 
provide further explanation of the invention as claimed. 



10 BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention. In the drawings: 

[0025] FIG. 1 is a perspective view of a washing machine according to a related art; 
[0026] FIG. 2 is a perspective view of a door assembly of a washing machine in FIG. 

l; 

[0027] FIG. 3 is a perspective view of a door frame of a washing machine in FIG. 1 , 
in which a door frame is shown; 

[0028] FIG. 4 is a perspective view of a hook assembly and a door frame of a 
washing machine in FIG. 1; 

[0029] FIG. 5 is a cross-sectional view of a washing machine according to the present 
invention; 



[0030] FIG. 6A is a layout of a door assembly according to the present invention, 
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which a hook assembly loaded in an inner frame is shown; 

10031) FIG. 6B is a layout of an outer frame of a door assembly according to the 



present invention; and 



[0032) FIO. 1 is a cross-s«o«o„al view of a hook assembly loaded i„ a doorframe 
s according to rhe present invention. 



DETAILED DESCRJPTION OF THE PREFERRED EMBODIMENTS) 
10033, Reference will now be made in detail ,„ the preferred embodiment^ of the 
present invention, examples of which m il>mmei .„ ^ ^ 

TTtronghon, the drawings, like elements are indicated using roe same or similar reference 
designations where possible. 

[0034) FIG. 5 is a cross-sectiona, view of a washing machine according to the present 
invention. 

[00351 Referring ,o FIG. 5, a rob 3,0 is snapped in a oabine, ,00. For this, a top of 
the tub 3,0 is connected*, a spring „0 fixed ,o Ore cabinet , 00 and a botrom of,he,„b3,0 
is connected ,„ a damper ,20 hinge-coupled .o a bottom of the cabinet ,«,. The provided 
spring and danrper „0 and ,20 p,a y a ro,e in suspendtng fine tub 3,0 in the oabine, ,00 
elasdcally as we,, as attending vibration appearing on the tub 3 ,0 while a washing machine 
operates. 

100361 A drum 320 ia rotatably provided in the , ub 3,0. For this, . motor MO is 
provided in fine cabinet ,00, and more specifically, in rear of the tub 3,0 and the drum 320 is 
connected to the motor ,40 through a shaft ,45. 

[0037, A multitude of perforated holes 32, perforate i nt0 . circumference of the 
drum 320 artd a plurality of tumbling ribs 322 are provided on an inner cireumferenee of the 
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drum 320. Hence, water supphed „ tbe ^ 31 „ enables „ _ ica(e ^ ^ ^ 
302 and the tnh 3,0 via «he perforate „ ol es M1 . A , aundry ^ ^ ^ ^ ^ . 
Med up by the tumbhng ribs 322 _ , hen fa „ s dom whj|e ^ ^ ^ ^ ^ 
friction* and shock energy can be sufficienUy provided for washing when ,he iaundry fads 



down. 



[0038, An enhance 150 is provided ,o a front side of the cabinet ,00 ao tha, the 
latmdry is p„, i„ or pnllad ou, of the dmm 320, and a door aasemb,y 200, which wii, be 
exp,ai„ed in detai, by referring to FIG. 6A to F,0. 7 ,ate r , is provided to opcn/ciose the 
entrance ,30. A gasket ,55 ia provided between the enhance ,50 and an opening of the tub 
to 3 1 0 ,„ prevent the water held in the dnnn and tub 3 , 0 at* 320 from taking. 

10039, A wate, supply equip™™ 330 and a drain equipment 340 are provided in the 
cabinet ,00. The water supply equip™. 330 indudes an tale, valve 331, an mla hox 332 . 

water supphed from outside, and the inJe, hose 332 connects the inlet valve 33, to the 

Hence, when the in,et va,ve 33 1 is tamed on, the water is supphed to the tub 3 ,0 via the hue, 

detergent box 333 is supplied to the water if necesstuy 

10040) The drain equipment 340 include, a drain bellows 341, a drain pump 342, and 

of the drain hose 343 is connected to the dmin pump 342, and the other end of the drain hose 
343 conunumca.es with an externa, atmosphere. Hence, once the drain p„ mp 342 operates 
*e water in me nth 3,0 is discharged via the dmin heUows 34,, drain pump 342, and drain 



hose 343. 



8 



AZ-2003 -0245-1 IS 



[0041] And, a control panel 130 is provided on one side, e.g., a top, of the cabinet 100 
so that a user operates the control panel 130 to control the washing machine. 

[0042] Meanwhile, a door assembly according to the present invention is shown in 
FIG. 6A to FIG. 7. 

[0043) Referring to FIG. 6A and FIG. 6B, a doorframe 210 includes an inner frame 
2. 1 and an outer frame 212. The inner frame 21 1 and the outer frame 212 are coupled to each 
other by coupling members such as bolts, screws, etc. In this case, the coupling members are 
inserted in bosses 211a and 212a to be fixed thereto, respectively. Meanwhile, each of the 
inner and outer frames 211 and 212 has a ring type opening at its central part. A transparent 
to door glass (not shown in the drawing) is provided to the opening. And, the door glass is fitted 
between the inner and outer frames 21 1 and 212 to be fixed thereto. 

[0044] A cavity is provided in the doorframe 210, and various parts constructing a 
hook assembly 230 are provided to the cavity. The hook assembly 230 according to the 
present invention is directly formed in the doorframe 210 unlike the related art hook assembly 
is that is separately prepared to be loaded in the related art doorframe. The hook assembly 230 
includes supporters 231, a shaft 232, a hook 233, and an elastic member 234, which is 
explained in detail by referring to the attached drawings as follows. 

[0045] First of all, the supporter 231, as shown in FIG. 6 A and FIG. 7, directly 
extends from an inside of the doorframe 210, e.g., the inner frame 21 1. Instead, the supporter 
2 o 231 can be formed at the outer frame 212 as well, Meanwhile, a pair of the supporters 231 
extend from the inner frame to leave a predetermined interval from each other for example. 
And, a shaft hole (not shown in the drawing) is formed at an upper part of each of the 
supporters 231. Meanwhile, a hole 211b is formed at a portion of the inner frame 21 1 between 
the supporters 23 1 to be penetrated by the hook 233. 



9 



AZ-2003-0245-US 



[0046] The shaft 232 is fitted to the supporters 23. to be fixed thereto. Both ends of 
the shaft 232 pass through the shaft holes to be partially exposed out of the supporters 231, 
respectively, 

[0047] The hook 232 includes a head having one protruding side, and an end of the 
> hook 233 opposite to the head is Ratably coupled to the shaft 232. In this case, the head 
passes through the ho.e 211b of the inner frame 2,1 to be externally exposed. Meanwhile, 
when the door assembly 200 closes the entrance 150, the head of the hook 233 is inserted in a 
lock assembly (not shown in the drawing) provided to the cabinet 100 to be fixed thereto. 

10048] The elastic member 234 is provided in the doorframe 210 to give an elastic 
force to the hook 233. Specifically, the elastic member includes a partially coiled spring. And, 
one end of the elastic member 234 is installed to push the hook 233 to one side. 

[0049] A force is always applied in one direction to the above-constructed hook 233. 
Hence, having inserted in the lock assembly provided to the cabinet 100, the head adheres 
closely to one side of the lock assembly. In doing so, the protruding side of the head is caught 
on an inside of the lock assembly so that the door assembly 200 is unable to be unlocked by 
itself. Of course, if a user pulls the door assembly 200, the entrance 150 is opened. 

[0050] Meanwhile, in case that a device catching the head to fix thereto is further 
provided to the lock assembly, the door assembly 200 closed the entrance is completely 
locked. Hence, even if the door assembly 200 is pulled, the entrance 150 is unable to be open. 
In such a case, if a user operates the control panel 130 to release the locking, the door 
assembly 200 can be pulled to open the entrance 1 50. 

[0051] Meanwhile, stoppers 235 can be further provided to the hook assembly 230 
according to the present invention. The stoppers 235 extend from insides of the doorframe 
210 to prevent the shaft 232 from being separated from the supporters 231, respectively. The 
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supporters 231 lie between the stoppers 235, and a distance between the stoppers 235 is equal 
to or a little bit greater than a length of the shaft 232. Once the stoppers 235 are provided, 
both ends of the shaft 232 are supported by the stoppers 235, respectively, whereby the shaft 
232 is not separated from the supporters 23 1 . 
s [0052] The stoppers 235, as shown in FIG. 6A and FIG. 6B, preferably extend from 

the inner frame 21 1 and the outer frame 212, respectively. Such a structure facilitates to insert 
the shaft 232 in the supporters 231 . Namely, if both of the supporters 235 and the stoppers 231 
extend from the inner frame 211, it is difficult to insert the shaft 232 in the supporters 231 
because of the stoppers 235. Since the stoppers 235 are provided to the inner frame 211 and 
io the outer frame 212, respectively. The shaft 232 can be easily inserted in the supporters 231. 
Meanwhile, the supporters 23 1 and the stoppers 235 can extend from the inner frame 2 1 1 and 
the outer frame 212, respectively. 

[0053] Referring to FIG. 6A to FIG. 7, a reinforcement rib 235a is further provided to 
each of the stoppers 235. The reinforcement rib 235a extends from one side opposite to the . 
15 side supporting the corresponding end of the shaft 232. If the reinforcement rib 235a is 
provided, it is able to effectively prevent the stopper 235 from being pushed or broken by the 
shaft 232. 

[0054] Meanwhile, the hook assembly 230 according to the present invention may 
further include a grip 236. One end of the grip 236 is rotatably connected to the shaft 232, and 
20 the other end of the grip 236 passes through the doorframe 210 to be externally exposed. The 
grip 236 elastically turns the hook 233 when the user moves the other end of the grip 236. For 
this, one end of the elastic member 234 is connected to the hook 233, and the other end of the 
elastic member 234 is connected to the grip 236. 

[0055] Thus, the grip 236 moves to compress or extend the elastic member 234, and 
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•he correspond^ fore, is t0 tum fc h00fe M3 fce _ . m ^ ^ 

236 a™, pushes or puHs rhe doo, assembly 10 mlock the door ^ ^ 

[0056] The door assembly 200 accord™ t„ *u 

y according to the present invention is assembled in the 

following manner. 

■ mn n. of a,,, lhe h0 „ k 233 , etotic ^ 234 ^ gHp m 

*~ ,he suppers 23I of fc ima ^ 2| , ^ shaft a2 ^ jnMned ^ ^ 

penetrate the hole 2 1 1 b, and the shaft 9r> ... • 

and the shaft 232 „ inS erted from a side where the stopper 235 is not 

provided. 

adheres closely to the hook 23 3 . 

(0.59J After the eiasric nrearber 234, hook 233, grip 236, and shaft 232 are pu, 

■o 8 e« 1 er,« n edoor 8 ,a S s is diapo S ed b e t wee„ th e ta e ran d outerfiames2 , land212 ^ fc 
coupiin, members m ^ „, , he ^ ^ 2i2a _ k ^ m ^ ^ ^ • 

h.nge-coupled,„, he cabinet 1 00 to open/close the enhance 150. 

tm An operas o f Ore washing Mchine ^ ,„ fc ^ ^ ^ 
explained as follows. 

<»0«1 Firs, of a,,, a iaundr, is pa, „ the inm 320 , , he „„„ ^ ^ ^ ^ 

«* sapp, cuipmen, 330 appropHar ely SU p plies ^ md ^ ^ ^ ^ 
Whiie dre dmm 32 0 rora.es, ,he iaaad, is Ufted up by fte ^ ^ ffi ^ m fc 
washing. 
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10062] After completion of the washing, the drain equipment 340 discharges the used 
water in the drum 320 and the tub 3 10 outside. After completion of draining, the water supply 
equipment 330 supplies water to the drum 320. The drum 320 then rotates to rinse the laundry. 
And, the drain equipment 340 discharges the rinsing water outside. Such a rinsing step is 
repeated at least once. 

[0063] After completion of rinsing, the drum 320 rotates at high speed. The 
corresponding centrifugal force separates water contents from the laundry. After completion 
of dewatering, the user pulls out the washed and dewatered laundry through the entrance 150. 

[0064] Besides, if a drying function is provided to the washing machine, hot air is 
blown to the drum 320 to completely dry the laundry. 

[0065] Accordingly, the washing machine according to the present invention has the 
following advantages or effects. 

[0066] First of all, the hook assembly is directly formed in the doorframe to reduce 
the number of elements constructing the door assembly. Therefore, the present invention 
simplifies an assembling process, thereby enhancing productivity and reducing costs. 

[0067] Secondly, if the stoppers are further provided to the hook assembly, the shaft is 
prevented from being separated. Therefore, the present invention prevents failure of the hook 
assembly. 

[0068] Thirdly, if the grip is further provided to the hook assembly, the user enables 
to open/close the door assembly conveniently using the grip. 

[0069] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover such modifications and 
variations, provided they come within the scope of the appended claims and their equivalents. 
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